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1. Ans. A.

Before superlative article ‘the’ has to be used. ‘one of’ the
expression should take plural noun and so option ‘C’ and
‘D’ can’t be the answer.

2. Ans. B.
‘lose’ is verb.

3. Ans. A.
‘effectiveness’ is noun and ‘prescribed’ is verb. These
words are apt and befitting with the word ‘medicine.’

4. Ans. A.

S602000 | Total fruits )

15% unripe 85% ripe

853800 4838200

34% 6%
apples Oranges apples oranges
384210 469590 1644988 3193212

5. Ans. C.
Ahamed
S5km
Me 10km Michael
.‘\.Il\;ll'l
Tkm

6. Ans. C.

03_—" develop disease

--__,-'

-
0.5 .~ Intected I."""x
e
,,:-F"f-- I:'r:'.‘\‘ﬂ-‘_h__
T
05 ™~
P (a person infected but does not show symptoms) =

0.50 x 0.70 = 0.35
The percentage is 35%

nof develop

. ol Infecied

7. Ans. B.

The words ‘was confident that they would reciprocate’
and ‘last week proved him wrong’ lead to statements iii
and iv as logically valid inferences.

8. Ans. D.

From given data, the following arrangement is possible
Shiva Leela Pavithra Among four alternatives, option D is
TRUE.
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10. Ans. C.
1
Q's one hour work =
25x12
1
R's one hour work =
50x12

Since Q has taken 2 days sick leave, he has worked only
5 days on the end of seventh day.

Work completed by Q on 7t day= (5x12)

25%x12
Work leted by R 7th day=(7x18
ork completed by R on ay=(7x )50><12
Ratio of their work
_ 5%x12 / Tx12 —90:2]

25x12 50x12

11. Ans. C.

MM =M% M (M*) M = 1M =M
A is not correct

MM*? =M M (M) M = LM =M
B is not correct

MMY? =M* M (M*) M =11=1

C is correct

MM =M.(M*) =M (I)=M.

D is not correct

12. Ans. A.
We know that if X is parameter of poison’s distribution

Then, First moment =1
Second moment = A*+ 1
Given thatA* + 1 =2

=1 +1-2=0
(A+2)(A-1)=0
A==2or1 (i¢—2)
sA=1

o First moment = 1
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13. Ans. B.
We know that every differentiable function is continuous
but converse need not be true

14. Ans. A.

15. Ans. C.

Since the integration of an odd function is even in this
logic A and B cannot be the answer as they are odd
functions.

However both C and D are even functions but the
integration of a linear curve has to be parabolic in nature
and it cannot be a constant function. Based on this
Option C is correct.

16. Ans. C.
If the input to a system is its eigen signal, the response
has the same form as the eigen signal

17. Ans. B.

Consider x (t) = cos(wot)

If x (t) is sampled with a sampling period
T., x[n]=cosQyn is obtained

Here, — =0,
s

2wm _2_7z
N, T,

I
T
I

N
.. =2 =% which must be a rational number
m

T 12 6 o _
Thus, — =— = —lives a periodic signal after sampling.

T

N

18. Ans. B.

a"u[n];ROC:|z|>|a| =R,

b"u[n]; ROC:|z| > |b| =R,
a"u[n]+bnu[n];ROC:R NR, = |z|> |b|

19. Ans. D.
A two port network is reciprocal in transmission
parameters if AD - BC = 1 i.e. Determinant(T) = 1

20. Ans. A.

Sinusoidal signal frequency = 33

Impulse train frequency = 46

Resultant signal contains spectral frequencies £33, £13,
+7.9, £59etc,

Thus if it is passed through ideal LPF of cutoff frequency
23Hz only £13Hz frequency is filtered out.

Output signal fundamental frequency = 13 Hz.

21. Ans. A.

New energy level is near to conduction band, so it is
pentavalent atoms to form n-type semiconductor.
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22. Ans. C.

1
—>Ioozs0L 2 L orr T

Vs L
> = =

IID /uncoxW(V;s - I/t - VDS)
soL I, 1

— If the channel length reduces, then threshold voltage
also changes

Ll 1

So option C. is matching.

23. Ans. B.
Voltage at (+) terminal V_ =V,. -V,

ref

Voltage at emitter of PNP BIT V, =V .=V

ref

The current /, through R
_ VCC _(VCC - I/ref)

v R
IE — ref
I.=1,
ﬂ ﬂ Vref
I.=al, =(—L—),=|I,. =1,(-+—)—L
C E (ﬁ‘l'l)E C 0(ﬂ+1) R
24. Ans. A.
The voltage at (-) terminated of the OP-Amp
V., = 2 _x10=20
2+8

The output of the op-Amp goes to +V.. whenever
V.> V(_)i.e V. > 2V makes BJT turn ON. So, the LED
glows. The sections of the wave form become more than

2V for the range [a to b, (c to d) and (e to f)] So LED
glows 3 times.

25. Ans. A.

Sol. When the output voltage is positive the diode D;j is
turned on making 100kC2 resistor to become parallel to
22.1k€). So the gain is reduced. When the output
voltage becomes negative the diode D; is turned on
thereby again 100kQ2 resistor to become parallel to
22.1k€). So the gain is reduced. With the use of diodes,
the non-ideal OP-Amp is made stable to produce steady
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VCD —
N

26. Ans. A.
ase A ifier
fu E:lcutor 1mTj}l'|]t:r =
Dwvide
by N
f; Divide by N
5kHz 2
SkHz 4
SkHz 8
5kHz 16
27. Ans. C.
A

m—

VCO output(NF,)
10kHz
20kHz
40kHz
80kHz

—D—

c— 1 |

B_
J ™
L/

X = Zm(7)

y = 2 m(3.6)
z = > m(3,6,7)
= ABC+ ABC + ABC
= ABC+ AB
=B(AC+B)
=B(4+c)

28. Ans. C.

2y

The transfer characteristics of the CMOS inverter is as

follows
F 9 V

> V

1] VK

n

Since the inverter is connected in feedback loop formed
by connecting 10XQ resistor between the output and
input, the output goes and stays at the middle of the

characteristics

V :I/IR+I/[H
¢ 2

V', = Switching threshold of inverter
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29. Ans. D.
F —
Stable
Q.
i Boath array
+ breaks
+
X-P, Y-R Z-Q Un stable
+
30. Ans. A.
» S-planc
Nyqu\slp;:h
N=P-Z

For closed loop stability Z=0,N=P
2 (=1, j0) should be encircled in Counter clock wise direction equaling P poles in RHP.

31. Ans. B.
Ry =56 kbps, a =0.25

56 )
BW :%“ +a]= E’[l +0.25]kHz =35 kHz

32. Ans. B.

33. Ans. B.
s(t) =5 cos1600¢t
+20 cos1800xt + 5¢c0s20007¢

=A[1+ % cos 2007¢]cos(18007¢)

A4 =20

Al sy 22X2 s
2 20
1=0.5

34. Ans. A.

Consider a Gaussian surface a sphere of radius 10m

—

To ensure s — v at radius 10m, the total charge
enclosed by Gaussian surface is zero

QE”C:O
20 x2-4 x4>=P x8 =0
= P =-025nc/m’
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35. Ans. B.
Given
Propagation contact, P= (2 +j5) m™,
characteristic impedance z, = 50 €,
angular frequency o = 10° rad/sec,
P=.(R+joL)G + joC)

(R + joL)

(G + joC)

Pz =R+ joL

= R + joL = (100 + j250)
. R=100 Q/m

250
L 222 oosnuti
10° "

i:lifi+jm{‘

£y

G+oC=|[2+j=
50750

SG=0.04 s/m
5
C= =0.1puF/m
50%10° M
Therefore line constants L, C. R & G are respectively L =250 pH/m, C=0.1 pF/m, R = 100 Q/m,
G=0.04s/m

36. Ans. B.
Method-I:-

1 2 4-x?

=— I (x+ y+10)dxdy

1 2 4—x?
=— (|2 j (x+10)+0 |dx
0

2
L[ 10y e
T

-2

2
:lf(x\/4—x2 +10v4 — x> dx
Tz

2
:l[0+10><2j\/4—x2dx}
)

T

2
= E[% V4-x +%sin_l (gﬂ

7 0

()

Method - II:-
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1
Zg(x+y+10)dxdy
1
27

(Changing into polar coordinates by x = rcos@)

2 2
j j [(cos 0 +sin 6) +10}drd@

r=060=0

3?. Ans. A. -

Bea ERH [

n=2

OH G NG
ﬁ}; 2, x(1)=1

x(B)] 1] @zl [3
o ol L)
x(I)=3x2)=2

From the above values we can write the recursive relation as
x(n)=x(n-1)+x(n-2)
MD)=x(1)+x(0)=1+1=2
M(D=x2)+x(1)=2+1=3

() =x(3)+x(2)=3+2=5
®5)=x(4)+x(3)=5+3=8§
X6)=x(5)+x(4)=8+5=13

X7 =x(6)+x(5)=13+8=21
W(B=x(7+x(6)=21+13=34
M(N=x(8)+x(7N)=34+21=55
X(10)=x(9) +x(8)=55+34=89
x(11)=89+355=144

x(12)=144 + 89 =233

38. Ans. A. . _
—i 49‘51112_ 3 z=—i><2:rj><f il
2z < (z-2m]) 27 2!

(by Cauchy integral formula)
f(z)=sinz
fi{z)=rcosz
f(z)=—sinz
1 sin z
2r 7 (z-2m))
1 (—sin2xj 1
——x2Tjx —Smery =——sinh 27
2T 2 2
=-133.87
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39. Ans. A.
5 7/445

volume= [ [ | pdpdpdz=4.71

37/8 3

40. Ans. B.
Sol. Laplace transition of one cycle of

flo)=[1-e"]

.". Laplace transition of causal periodic square wave
given in f(t) is,

l I:l _ 5T }

_S
F(S)_ (1_675T)

;I:l_e—sr/z} .

- [l—e“mz:l[l+e“m2] - S[1+€7ST/2:|

41. Ans. A.

The property of any LTI system or network is if the
excitation contains 'n' number of different frequency then
the response also contains exactly n number of different
frequency term and the output frequency and input
frequency must be same however depending on
components there is a possible change in amplitude and
phase but never the frequency.

— If the source has 3 frequency terms as given

3
Z a, coskayt

k=1

b, and ¢t > 0l—e"'"
t-T(1-e"")

Y(S): K —54_&_{_&

S2(1+S2)— s s l+st
Y(t)=Ku(t)+Ku(t)+Ke "
> X-R

Y-P
Z-0

(l—e_’/’)X(S): 1

1+s7

= y(t)=ke”"

then any voltage or any current of any element should
have also 3 terms based on this option B. and D. are
eliminated.

— If we take option C.. It has 3 frequency term but it
also suggest there is a phase change so 4, but amplitude

must be same as input as ak is present which may not be
true always.
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— So option A. is correct, as it suggest frequency term
of output and inputs are same with possible change in

amplitude and phase, because we have (b, and ¢, ).

42. Ans. C.
— In general the first order, L.P.F filter transfer function

is G(S) =

because G(0) = k and G (co) = 00, if we
1+s7

take this transfer function as reference and give different
input such as s(t).r(t).u(t)

— if input is s(t)

k k
Y(s)= X(s)= 1
(S) 1+s7 () 1+s7
= y(t)= ke "
— if input is u(t)
k e
Y(s)=1+ST=K1(1—e )

— if input is r(t)
K K K K
Y(s)=m——c="t+F+—
sT(1+s7) s & 1+s7T

Y (t) = Ku(t)+ Ku(t)+K,e "

—->X-—R
Y—-P
Z-0
43. Ans. A.
2K d
3k“6k 6k

= e
10sint 3kz E3

Kook ] Zox

h WA

6}?@\ gy K
L h

We can join nodes that are at same potential so network becomes
bl ceg

9k
Ok

S o=

=

8k
ok

mum({% Z5k0

2m
Tmms) = T =ImA

44. Ans. C.
To find maximum power transferred to load we need to
obtain Thevenin equivalent of the circuit
— Obtaining V,
3k 10kE2

100V, 40k
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v, =—2 5=21V
3+2
Ve :iIOOV0 :ix100x2:160V
10+40 5

— Obtaining /.

3k£2 10k

5V 2k 2V, 40k s
V,= LS =2V
3+2
100V, 2
Iy = =29 _ 50ma
2 10
St 190 g
I 20
—> So the network is
8k
160V —— R =38k
—> For MPTR = 8k
2 2
P = Ve, = 160 = 0.8watt.
4R, (4x8)x103
45. Ans. A.
Consider

1 [ X(e™)sin’Qw)dw
T:,

1 ™
cosd @ Jdﬁ
. 2

L [ X(g"“)s.inlafm—i [ X(&®) cosdad o
T 2T

=—[X(
1
27 -

[X(Er "Yeosdwda =0 For the given x[n]

1 [ X(e)sin? 20dw=8
Ts
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46. Ans. A.
w
e=12g —_— P._
= 12x8 85x 10" *F/m iF
Np=10"%m™ p i | s n
o IGIEmJ E E
N, =10"em™ i
:mzsm-s
N N 23
vatly [ } 0.026n| 18- X10% |6 257y
(1.5x10%)

—14
2x12x8. 83_:; 0 <0757 I13 Ij~
1.6x10 10 10°

'3.325xlﬂ m

=13325210"%m

I Nl} 1021

i n= 27

PONL+N,  10%+10°
=3.023x10""cm

Q= WpNaeA

== % = W,N,e=3.023x10"x10""x1.6x10™"

=4.836x10"em™

=4 836nc-cm™
47. Ans. A.
IDs =
1 w 2
Ips = E/UNCOX _(VGS - VT) (1 + ;LVDS)
dl 1 w 2
gdSZWDDi:ﬂ'EIUNCO XZ(VGS _VT)

=0.09x 0.5 x70 x10°x4(1.8-0.3)’
=28.476us

48. Ans. B.

—+M, (e
A 4 TLn(M.)

-%3325x107™ =3.023x10” m

3224

10" 36.84
/ /
Lull ]UH

1 2 0.001
e
pmilog scale)
dp
qD, Pl L1

d
I'I'pV]' ﬁ =H,pE

vV, dp
Atk Wt = =N
€ D P=MNa
V, dN d
_ NI_E*_ = g= V,-——lﬂ[N.«(")]

log,, x, =lum =x;=10' um =0.001 em
logiex =2 pm = x= 10° pm =001 cm
In(10")=3223
In (10'%) = 36.84

= 0026[36.34- 32.23

=0.0133 /fem
0.01-0.001

0o
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49, Ans. A.
2 20
P,= n"D = 2'25X11(6) =0.5x10%/cc
N 5x10

—AP=Gr,, =1.5x10"x10°x0.1
=1.5%10° / cc

AP(t) = APe”"™

P(t)=AP(t)+ P, ~ AP(1)
AP(0)=AP =1.5x10"/ cc

AP(t =3)=17.47x10"/ cc

50. Ans. A.

Using superposition it can shown that the output
R

R R
vo=[1+i}{—l’v“,+—“vpz+ ..... : Vm:|—{LVM s Ry

Ry Rp] R']?. Ry Ry Ry,

Where Ry = Rui||Rua||......||Ryn and Ry = Rp||Rpz .. .. Rpw|[Rpo
In the problem given

Ri=Ryi=Rmx=...... = Ry, = 10kQ2
Ry =Rex=Rps=......=Ren =Reo = 1k
1k 1k
10k || (1+n) 1+n 10k 10k
i =|1 et >~ W L it =
Ny +(E] E Vi + & L IOkv'“ 'mk\er ,,,,,,,
n .|
SV = (Vo + Vs + o Vi ) = (Vg Vi e Vi)

If the series approaches o then

vee(ededel (St )
305 7 \2 46

=m
This series is called harmonic series which is a divergent infinite series
L Vp=to=t Vg =+tVee=+15V

51. Ans. D.
The photo diode with Responsivity 0. 8A/W

~. Diode current = 0.8A / W[10uW]
=8 x 10°A
Vo ==8u (IM)==8V

7|Page

- V}
R. n

igradeup

I _ 8 gx10*A=—800x10°A
- 10k
= - 800uA

o Vi =—Bu{1M) = -8V

Therefore the value of photo current throughput the load is =800 pA

52. Ans. A.

As we know in a decoder w.r.t any binary input
combination the corresponding output pin is high and
remaining low.

—> Similarly to the encoder one input is high among all
and its equivalent binary combination is available at
output.

— In this case to identify the functionality, let give some
arbitrary binary input and observe the output.

—> Let [X2 X1 Xo] is [1 0 1] respectively then OPs = 1 =
IP? Then [Y2 Y1 Yol is [1 0 1]

If [X2 X1 Xo] is [1 1 1] then [OP7; = IP5s = 1] so [Y2 Y,
Yo= 101] [X2 X1 Xp] is [1 0 O] then [OP4 = IPs = 1] so [Y2
Y1 Yo= 110]

— From the above we can say that
If input 101 then output is 101

101 101

110110

So input binary and output gray.

53. Ans. B.

Decoder inputs will behaves as MUX select lines and
when the output of decoder is high then only
corresponding buffer will be enable and passed the inputs
(P,Q,R,S) to the output line, so it will work as 4-to-1
multiplexer.

54. Ans. C.

In push operation 3 cycles involved: 6T+3T+3T = 127
POP operation 3 cycles involved: 4T+3T+3T = 107

So in the opcode fetch cycle 2T states are extra in case of
push compared to POP and this is needed to decrement
the SP.

55. Ans. B.
Sol. In this first we need to find the break point by

dk
finding the root of d_ =0 and then by using magnitude
s

condition value of k can be obtained.

K
G(s)= ——
(S) s +55+5
k=—(s> +5s+5)
dk _,
ds

=25+5=0=>s5=-2.5
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Applying magnitude condition ‘G(s)‘ =1

Kk
s* +55+5

s==2.5

= k =
(-2.5Y) +[5x(—2.5)]+5}

N D S
_6.25—12.5+5}

= L =1=k=1.25
-1.25

56. Ans. A.
K= 2.86
Peak over shoot 10%

=& = 1 034
2.86

= £=0.59

— The characteristic equation of above transfer function
is s° + 254k = 0 Comparing with standard equation

s’ +2ém, + o, =0

= 2&k =2

2
= =—

28

2

:k:[i} :%:286

¢l ¢
k=2.86
57. Ans. A.
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We can proceed here by taking this polynomial as
characteristic equation and conclusion can be draw by
using RH criterion. As we are interested to know how
many roots are lying on right half of s plane.

g1 2 0 -2
-3 +5 0
Since row of zero
occursthe
aiodliary equation
-2 |15
Aeg:2s7 -2
d
— (4 =4
ds
4 0

5 -2

—> The number of roots i.e. the number of zeros in this
case in right half of plane is number of sign changes
—> Number of sign changes = 3

58. Ans. A.

=ai Zai = a 1/2—2bits
da| ‘S (1-a)®> 1/4

59. Ans. A.
Cross over Probability P= 0.1
X = number of errors

1
EP(XZ2|OOOSent)+ P(x_ |lllsent
= 2><l (gj (0.1)%(0.9)' +(—j (0.1°(0.9)°
21\ 2 2
27 1 28

=3(0.01)(0.9)+(0.3)' = + -

(0.01)0.9)+(0.3) 1000 1000 1000
=0.028
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Isz (u)du

2F
SNR,, = ==
Ny N,
2
SNR,, = >
61. Ans. D.
Current densil\- h
T 400sin 0 3, i

2:|:ir + 45
current passing through the portion of sphere of radius r = 0.8 m is given by
F= Ij_dE (r = constant)

ds=r"sinBdBdpard (" r=0.8 m)

j’- Ij' 400sin @

2“[_ r*sin 6d0 do
= ONOE) NWE FD | ol R |,
_2n(o_33+4i[[4 12] [Sm(?.] “'”(6]]] (ex)
- 1=7.45 Amp

The average current density through the given sphere surface is
|

Areaof r =0.8m sphere
7.45

nid 2z

(03} j _[sdede:

f=xi2 ¢=i)
_ 745
Y
=~ J=715 Afm®
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62. Ans. A.
Ta=50"k

Pre amp
MNF=12dB —
G =40 dB
10 log;o NF = 2dB
lﬂg1uNF=U.2

NF = 10%*

Noise temperature =(F = 1) T,
=(10"*=1)2900= 169.36 K
Noise power /p=kT.B
=138 x 107 x (169.36 + 50) x 12 x 10°

Noise power at o/p =(3.632 x 107") x 10°
=3.73 x 107" watts

63. Ans. A.

Given Lossless horn antennas

nT=nR=1

Power Gain = Directivity

Directivity of Txing antenna, Dy = 18 dB

10 logDr= 18

Gy (or) Dy =63.09

Directivity of Rxing antenna, Dg =22 dB

10logDg =22

Gglor) Dg = 158 48

input power Pio=2 W

Spacing, r =200 A

Txing Antenna

Rxing Antenna

Friis transmission formula in given by

P, =G-rGR[*—“]'p'
dmr

n

where:
P! : Input power (prime indicates power due to reflection)
B, =)i-r.p,
=||_
B, =1955W

2
P =63.00 x 15848 __ %1.955
4mx200%

=3.1x107
As there 1s a reflection at the terminals of Rxing antenna power delivered to the load in given by
B = {1-|r }xP,.

={1-(0.18)"} x 3.1 x 107
P =2.99mW
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64. Ans. C.

Given

Electric field of incident wave is
E, =&, + ja, )E.e™

atz=0;
E, =E cosota, —E; sinota, (intime varying form)
atet=0
EL =Eg,
b3
atot= —
2
B =E,-4,)
As a tip of electric field intensity is tracing a circle when time varies, hence the wave is said to be
circularly polarized in clockwise direction (or) RHCP. Polarizing vector of incident wave 1s given
by,
a, +ja,
N

radiated electric field from the antenna is
E, =(3,+2a)E, Lo
: ¥

=

at r=0
E, =E cosotd + 2E,cosotd, (in time varying form)

As both x & y components are(n'kphasej hence the wave 1s said to be linear polarized. Polarizing

a, +24a

veetor of radiated field is P, =

polarizing mismatch; The polarizing mismatch is said to

have, if the polarization of receiving antenna is not same on the polarization of the incident wave.
The polarization loss factor (PLF) characterizes the loss of EM power due to polarization
mismatch.

PLF = [ B[
in dB; PLF (dB) = 10 log (PLF)
- .- - - A -2
PLF — a,+ja, ] a, +2a, _+i2
2 J5 245

PLF(dB)= 10log 0.5=-3.0102

1
= —(or)0.5
2( )

10| Page

kK%

’gradeup

65. Ans. B.
/2 2;
Pg= | [ W7 sin0d0dg
0=0 $=0
72 27
= I j —2cos” wr’ sinwdd ¢
o=0¢g=0 "
2 /2
—cos” 0 2z

= COXT .27r:?C0 =1.256C,

DX oaa) s g = 2710
RE 1.256
Max. Directivity in dB = 10 log 10 = 10 dB.

Max. directivity =
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